Aim: This implementation research aims to improve quality of care for mothers and newborns in three districts of Haryana, India at different public health facilities.
| INTRODUCTION
The decline in infant mortality rate (IMR) and neonatal mortality rate (NMR) in India is relatively slower than expected. Maternal mortality rate (MMR) of Haryana is 146 per 100,000 live births (Registrar General & Census Commissioner, 2013) . Although the IMR is 34 per 1,000 live births and NMR is 28 per 1,000 live births (Registrar General, India, 2013 , Registrar General, India, 2017 . In [2015] [2016] 80 .6% of the pregnant women delivered at any health facility in the state and 46.3% deliveries happened at public health facilities (National Family Health Survey-4, 2016) . Nearly 57% of the newborn deaths happen in first 3 days and the highest proportion occurs in first 24 hr of birth (Sankar et al., 2016) . Birth asphyxia is a frontrunner cause of newborn death (Sankar et al., 2016) . National Health Mission (NHM; earlier National Rural Health Mission-NRHM) investments and Janani Suraksha Yojana (JSY, comprising of conditional cash transfer for institutional delivery) have increased the institutional delivery rate by many folds. However, translation of this rise in institutional delivery is yet to be observed in improvement of NMR, IMR, and MMR (Lim et al., 2010) .
| Background
The status of maternal and child health indicators do not match with the gross domestic product (GDP) and economic status of Haryana.
Assessment of facility readiness for delivery and newborn care in Haryana, have indicated poor birth preparedness, hygiene and infection prevention and intrapartum practices in labour room and newborn care practices at the district hospitals and first referral units (FRUs) despite availability of the most of infrastructure, equipment, and supplies needed (Maternal and Child Health Integrated Program, 2014) .
Birth asphyxia (20%) leads the admissions to sick newborn care units (SNCUs), followed by sepsis, low birth weight (LBW), and jaundice (Neogi, Malhotra, Zodpey, & Mohan, 2011) . These observations point towards problem in quality of perinatal care. Poor quality care for institutional deliveries is recognized as a major contributor to childbirth-related harm. The persisting level of NMR, IMR, and MMR remains a concern and priority for the state and district program managers. Recognizing the importance of quality in healthcare Government of India has adopted strategies under part of the 12th five year plan for improving quality of care at all levels of public health facilities (Planning Commission, Government of India, 2013). There are targeted efforts for improving quality of maternal and newborn health care by Government of India (National Health Systems Resource Centre, 2013). State government has been pushing the quality improvement agenda through implementation efforts of the strategies. The healthcare services for mothers and sick newborns are primarily concentrated at the district hospitals (with about 300 beds and SNCU) and FRUs (with about 100 beds and newborn stabilization unit). The highrisk pregnancies and sick and/or low birth weight newborns are referred to these district hospitals or FRUs for delivery and treatment, respectively. Nurses and midwives remain the backbone of the service delivery for mother-newborn dyads at these facilities. Without improving the quality of care at the busy hospitals and FRUs in the districts engaging nurses and midwives, improvement in the maternal and newborn indicators is not expected. Most of the developing countries in Asia, Latin America, and Africa are experiencing similar challenges related to the quality of services and outcome in terms of the maternal and neonatal mortality and morbidity indicators. In view of the similarities in the infrastructural, human resource, and competency and population behaviour characteristics, the lessons from one country have opportunity for cross learning in these regions.
| Quality management and improvement efforts
Quality management (QM) strategies are increasingly promoted to address the know-do gap with simultaneous improvement in health systems. Quality management process includes application of the quality improvement principles: work processes conceptualization, error reduction processes adoption, focus on improving the most vital processes, improve both client and service provider satisfaction, quality monitoring, application of scientific and statistical tools, creating quality management teams, and involvement of all stakeholders.
Quality management also follows a structured problem-solving methodology for quality improvement with continuous plan-dostudy-act (PDSA) cycles, which comprises of problem identification, (Althabe et al., 2008) . Review of available experiences identified several facilitating factors and barriers related to quality of maternal and newborn care (Nair et al., 2014) . Cochrane review reported positive effects of audit and feedback on Why is this research needed?
• Improvement in quality of care for perinatal care is essential for translating the quantitative service delivery indicators into reduction in perinatal, neonatal and maternal mortality and morbidity indicators.
• There is limited evidence on impact of quality improvement processes in a low-resource setting where deficiencies related to staffs, equipment, drugs, and supplies are the major barriers for provision of high-quality care, -which are largely beyond the local team's control.
• This study is documenting feasibility and impact of multidimensional quality improvement processes using plando-study-act approach targeting antenatal, delivery, postdelivery, and sick newborn care at nine public health facilities in three districts in India.
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| 2905 professional performance and outcomes, but only few studies from low-income countries were included (Ivers et al., 2012) . The QM interventions targeted variable components of healthcare services, outpatient department (OPD) to inpatient department (IPD), maternal and child health to specific diseases including infectious and chronic diseases, facility based services to community services (Salam, Lassi, Das, & Bhutta, 2014) . There is limited evidence on impact of a QM strategy in a low-resource setting where deficiencies related to staffs, equipment, drugs, and supplies are the major barriers for provision of high-quality care-which are largely beyond local team's control. Poor understanding of the complexity of influence and interaction of factors in healthcare systems has limited the impact of quality improvement attempts (Althabe et al., 2008) . In-depth under- 
| Study design
We shall adopt pre-post, quasi-experimental study design with repeated observations to document the impact of the implementation cycles. For understanding the context, determinants, barriers and facilitating factors we shall adopt mixed methods including both qualitative and quantitative techniques. For implementation of the interventions, we shall adopt continuous PDSA cycle quality improvement approach.
| Study site and participants
This project is being implemented in three districts of Haryana (Faridabad, Rewari and Jhajjar) and in each district three health facilities including the district hospital and two FRUs. At each facility, the quality improvement processes shall be targeted at the labour rooms, postnatal wards, antenatal care clinics, and sick newborn care units.
The selected facilities in the three districts cater to 17,000-20,000 deliveries (2,500-3,000 caesarean sections) and 4,000-4,500 sick newborns annually. At these facilities, the nurses and midwives remain the key target change agents and implementers for mothernewborn care. The study participants include the: (a) service providers (nurses, doctors, support staffs, and administration), who shall be implementing the interventions and processes; (b) patients and their family members, who shall provide feedback on the satisfaction level;
and (c) the QM teams at the facilities and districts, who shall be facilitating and documenting the implementation. Table 1 gives a detailed outline of study participants in different phases and activities.
| Implementation and data collection
The quality improvement interventions shall focus on four core activities including: rapid cycles of process improvement, mortality, and morbidity surveillance, audits for deaths and key events and using data for action. We have drafted a theory of change logic model based on the literature review and assumptions about potential pathways of improvement/change in different domains of quality of care (Figure 1 ), which shall be reviewed, refined and tested during the study.
| Phases of implementation
The project shall be implemented in four phases as detailed below.
Phase-1 (Formative research and situational analysis-3 months)
The formative phase will document and analyse the current "AS IS" system for in-depth understanding of the context, practices and processes at these facilities targeting three levels: (a) process functional- 
Phase-2 (Participatory planning-3 months)
To implement the quality improvement processes, the following organizational and system preparations shall be undertaken: (a) Quality management teams at all facilities, district and state level shall be formed; (b) The findings of situational analysis shall be shared with the service providers, quality management teams, facility leadership, district leadership, and state officials; (c) Prioritization of gaps for each facility shall be done by the respective quality management teams; (d) Root-cause analysis using the "cause and effect diagram (fish-bone diagram)" and "five why" approaches shall guide identification of context specific solutions. For each target intervention, suitable measures/indicators and mode of documentation shall be identified.
Phase-3 (Implementation of rapid PDSA cycles-15 months)
This phase involves implementation of the identified solutions targeting the gaps using PDSA cycles: (a) Five PDSA cycles, each of three-month duration shall be co-implemented by the QM team and The evaluation shall include rapid facility readiness assessment, knowledge and skill assessment, feedback from patients on satisfaction and quality of services, client flow analysis, case record review, death audits, data on service delivery and in-depth interviews and informal interactions with the key stakeholders for input on the processes. These findings shall inform degree of change and guide the incremental implementation and interventions for next PDSA cycle.
Phase-4 (Impact assessment-3 months)
An end-line assessment shall be undertaken to document overall changes in various domains (facility readiness status, knowledge, and skill status of service providers, satisfaction level of patients, client flow analysis, completeness and quality case record documentation, death audits, data on service delivery, feedback and experiences of key stakeholders) compared with the baseline. (60) Client flow analysis Minimum of pregnant women in labour (10), sick newborns (10), antenatal clinic (10) Case record review Case sheets of delivered women (180) and newborns (60) Death audits All the deaths in last 3 months
T A B L E 1 Study participants for different activities in the study
In-depth interviews and informal interactions Doctors, Nurses, Pharmacist, data management team, support staffs, class IV staffs, administrative staffs. It is expected to interview at least 20 people. The exact sample size will be guided by data saturation.
Participatory planning Root cause analysis and prioritization
Research team members, Quality Management team members, service providers and administrative staffs. The group will consist of 15-20 participants.
PDSA cycles Implementation of interventions
Doctors, Nurses, data management team, support staffs, class IV staffs, administrative staffs and research team members. The number of participants may vary depending on the intervention. It is expected to range from 20 to 25 participants from each district.
Periodic reviews Weekly, monthly, quarterly reviews
Research team members, Quality Management team members, service providers and administrative staffs. The group will consist of 6-8 participants.
| Data analysis
There is limited report measuring the effectiveness of such complex quality improvement interventions in a district setting. For such implementation research, process evaluations are more important than the outcome indicators. Patient outcomes are distant outcomes for the interventions and are dependent on the processes. Thus, the maternal and newborn indicators considered in this project are primarily service related and indicate the processes, as listed in Table 2 .
The quantitative shall be analysed using descriptive statistics and expressed in means and medians. The data for two cycles shall be compared using repeated measures methodology by STATA 15.0 software (StataCorp LLC, College Station, TX, USA). The qualitative data analysis will be done by content analysis as per the domains identified following process of free listing, coding, axial coding, and cross tabulation. The quantitative and qualitative data will be reviewed together for identifying the linkages and relationships for appropriate action at different levels.
| Ethical considerations
The protocol has been reviewed and approved by the ethics com- 
| Validity and reliability
External facilitation and mentoring by the research team and technical experts shall ensure adherence to the protocol, processes and documentation. The data collected shall be validated periodically by the external technical experts. The monthly and quarterly reviews shall provide platform for sharing the experiences.
| Study status
The formative research and situational analysis (Phase 1) has been 
| Strengths and limitations
The novel mixed-methodology approach for evaluating the implementation and effectiveness of an incremental PDSA framework integrating various processes and services is the key strength. The continual reflective collaborative interaction between the "external" research team and "internal" service providers and administration provides an opportunity for cross-learning. This may also be a weakness and the effectiveness is dependent on the good relationship and coordination between the two teams. The project is being implemented at nine health facilities in three districts of one state, which may be considered as limitation. Several components of planned interventions and adherence to the protocol is subject to the facility and area specific factors like administrative support and facilitation, inter-personal dynamics between the staffs, infrastructural and financial challenges.
| CONCLUSION
This project aims at furthering and demonstrating the implementation and changes due to the PDSA cycles at the busy district and subdistrict facilities. To determine the effectiveness of the implementation, a novel mixed-method approach is employed integrated within the routine service delivery context. The quality management team engagement throughout the project is an effort to build capacity at the facility level for internalization and sustenance. The experience in different districts and facilities will provide confidence to the team for scaling up and opportunity for cross learning and scaling up. The formative research and immersion approach adopts a systems perspective, aiming to contextualize the interventions and processes for better outcome. The learning from this project will therefore not only provide an evaluation of the mother and newborn care interventions but will also contribute to the implementation science knowledge in developing country context to accelerate gains towards achieving the SDGs. The results of the study will be shared with Government of Haryana, Government of India and WHO, other development partners and academics and research community for appropriate knowledge sharing. The modalities of scaling up to other districts and states shall be discussed. The findings will be made public via an open access journal publication.
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